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ABSTRACT : PROBLEM TO BE SOLVED: To suppress the substrate floating effect of a semiconductor 
device having a MIS field effect transistor on a semiconductor layer by forming at least 
one region having a recombination center structure for ionized charges in a polycrystalline 
Si film. 

SOLUTION: An n-type MIS transistor comprises an insulative substrate 10, polycrystalline 
Si layer 9 deposited on the substrate, source diffused layer 20, source electrode 15 
connected thereto, drain diffused layer 19, drain electrode 14 connected thereto, and gate 
electrode 18 connected through a gate insulation film 17 in the Si layer 9. Crystal defects 
are locally caused in a part between the transistor and substrate 1 0 at desired positions 
and depth by implanting ions of an element e.g. Si, Ar and Ne in the Si layer 9 to form 
regions 1 1 as recombination centers. Thus it is possible to suppress the substrate floating 
effect with holding the high speed and low operating voltage features owing to a low 
parasitic capacitance of the thin film transistor to obtain a high reliability semiconductor 
device. 

COPYRIGHT: (C)1998,JPO 



BNSDOCID' <JP 410gi2e86A AJ > 



/ 



(19) 02fcH!^fFJt (jp) (12) i2f 58 1^ ^ $i CA) inmmmm'm^^ 

#Si¥lO- 12886 

(43)^iBH ¥^10^(1998) 1^16 B 



(51) Intel.* 




F I 




H 0 1 L 29/786 




H 0 1 L 29/78 6 1 8 G 


21/336 






6 16V 








6 2 7 F 








m^m<Dm(i ol (^7 k) 


(21)ttiS#^ 


164090 


(71)tHKA 


000005108 










(22)fflKB 


¥^8^(1996)6 ^255 










(72) mm^ 


^^m ^ 






















(72) ^mm 


mt w 






















(74) A 





(54) [^e^cD^^i;] ^fi^^Stg 



(57) imm\ 

[ \ ^ ISfPe > 'J 3 VSM 9 •+! (Cfl:gim?5f (CM 

isi-t^. ... 
§ I. .. 





nm^ 1 0 - 1 2 S S 6 



umm 3 ] fi*Ji 1 im^^^mmmzisv^x . ±is 

m^zwM.^ii.tz{mm-^mmm¥mb^^.^^'i . mmm 
mmmw.mm\>^{z^iMMMmzm'i->mii'^^'m. 

I tmzm 4 ] tmm i im(r)m»immzfi i >-c . ±b 

h y y 'J 7. ^ ff) y -xjgfjm V - 7.mmb mfTa ixti 

m(^yTmizmmMM{zn-thm^^^'\:.--mmi^-thm. 
m^PM ^ii. mmt^^'CAm * wt- mmmmiz 
mmmmrmmmmm t mmmL-/i^-Mmmc^)Tm 

^■.iiT ^■^6zti:wm-t6 ^mtmrn .... 

[tmm 6 ] tmm i im<n^Mir^mizto\.^x , ±ie 

^ yi&m.mmizmil'^^ii. y-x, ry iyizmixM 

t;=5rtS)t IX ^ > I) .1 1 ^ wmt^^^ ^mtmu.. 
[mmm i \ msM i %^m^^s{%^mzi^.v^x . ±ie 

r ^ < i-tf:^*S.a U 3 > n l> ^ > m i: 

ms^4''i:«*^-t^>if,t*«. mwmz.^'&A ^y^ 

WM. 

[ii3)<jfl 1 0 ] ttrnt 1 ieSi^)¥#*SM(cBt , ± 

Uz^ hT--)V%:'{^^mn-th ^ h (; J; DJlM^ifil. 

1 €- h -r i> .. 

[000 1] 



h^m\-^mxzm-ti^ ., 

[ 0 0 0 2 ] 

mvy y v'.x ^ ^^fM1--g> Wf4:jJ^S;^^Sl 'StiT v^^-. 
3 >';b9(; . y-.7.j£|jji«20 J: 'ctL t mmiti y -.xm 

ts§15. K >1l£|5[iil9> -cftt ^^^^ I fz K >"1® 
K 1 7 * f r L T j^- 1- mtil 8 r iSJM-t ^. -I j; ^; 

h ^ y >'X 9 1 L xtm-t h , 
h r^fSiTQ i- y 3 > 19 i: ^ ^RIO h i7)rBi?i^i;mwic 

t s ... Wi±(^Mm\i . V -.X/ K i.- A ymmm^yx 

h ^> <, ti 9 (c^j^-t n MVy y 'Jy^ 9 ^ , f v a y]5. 
mc^mmTvmMxA yny y a .-t yinzL ^ -c^± l 

/I'i7)mfl2-ft*.±(t\ -/-y^ii^h'Kron^l's.^mmLm 
'^lU^i-yii^^y-t?^^ Z(^yrz^V-y/YVA >W 

1 0 {-35!^^ J; d tc 1- u >'mjfi-mE#'a«i . 5 . 

'Yo^'&.v^ H- 1. -f ym±xmifdmM L . i^- 1- (c J; ij 
fP*:Sft*<' < -S. i 7 -tt^. tz (t S U - ^ mM;^^ 

-^xit^^^mwttah.. 

[0004] mm:§mm^m\-fhfz^\z. mni.o) 

^^mW.mh LTi?iSffB>- y 3 >^.mt i;^^SOI ( y >) a y 
Ti-y A yyj.y-9) mM^&im Itz h y yyx9 

xu. muc^m&^mj^-ti-fim. h^^^uv~yMm 

<rx' < y V Mil * S: /L . jEt L// V - 7 ^\.mj S f l^--^ < 

I. a^T-.t) ... EDM ( -f > - >- a -h/l- X 

9huy N-f x 5 — f 4 y 94 . 42';)^- > ' ( 1 

9 9 4:^) (.^nfl^^^iir 0 - HI 2 (cs^-r =fc :) . y 

~yMm\,zYiV7-^i.A .i-> '^i3i7v-ri> ; .t (I J: DSi 
(ie}SH^H31* JfM^r ^^If i£-C\f)^ <. Si t;efFtHl,310':SA(c J; 

ifrf^-<:-.?6^fe L/cJEtLii: y--X(il£t5[ L Tmi^^-ttl. C: > 
[ 0 0 0 5 J 



BNSDOCID: <JP_41001Z886A_J_> 




#P»1^ 1 0 - 1 2 S S 6 



L . b mti^i^ra ( rtfu ;«-^tj»fi !: a . j£?l 
[ 0 0 0 6 ] -i]±mtft^£'mm$>Z'>iEii-Ji^9~y^^\ 

.^^ (CMOS) h ... 

[0007] a^^#M^.^TOi^rs 

[ 0 0 0 s ] 

z t (z X mm.z ix s . $ *o (-^ icrmm-pj: >■) n^iz 

m\\m.w^mym^zwm.^ ivtz mmspy^mmmLmm 
/jn^if jt L . mM^mmmw.mm izmmmmzM 

- 7.mimit V - 7Mm t mM § rttzmmrmmw. 
mmj^ hmm l . %$Msmm~^^¥m^mmm~rmzmm. 
■m^^zm-hw^is^'tw^^-^-thmm^m^L , 11. 
mi^^ ^'L^mmvmmmmi^z mtM^mMT^mwrmnM 

ym, ±fzlt h y y>-7.9f)mm^iitz^^xtMi>' 'J r7 y 

[ 0 0 0 9 ] OT. iiMMIS h 9 >->^X^ [cot iT^^BJ 
^7)^1^'^ lS^BJ^t -2. . p3^MIS b y y 1^7. 9 ICP IX ti^ 

[ 0 0 1 0 ] YVA >iirf§Tlfe±L , ^-v^v/HlTi?)* 
m::#m$m.iE7L(i. mTtM^^t^^^?^--t{zl ') 

•r:\.tmmmM t IX , 3 y^-^^^a^v- [) 

zi y^o-M^nTJm{zm-:^< m^^^^L^T m-t^h . 

ijafSfllj^ U □ yTii:10E-4fJ.-^M 
iiSBmc7.)j;in?T:Sa^B> 'J 3yT-(ilOE-6#mK. 

'J n > T-£ilOE-12mg , c rMikmzX. T C?M<.Zli 

:kt^tj:mvvh-<h7^ zc^mv^^mmt ^-mim^iz-^ 
'^^^h. ^iumizmttm.=ri^^/~xtii.w^^^h{% 

w^-ri. , rcf)f.::>^-SAU^'/-xmm-z^'\''Mz\iX^ix 

htch v-mm.mc'mzm^M'^^rmmmmin-) 



Mzl ^^lUiV~yMmz^\^V^ti\^J<t£ 

t ., $ t a}mm~^^m>}\^^wM(z-m^Bxmizm':^ 
<mt^^^^\:^b ixim-tmrn^rmf. ■&.K^sKfz^E 

[001 1 ] 

[ 0 0 12] mmm 1 

B!c:fi&r jiffl L Tttm L fl)l$100nnic7)i^fSHl,y 'J 3 y 

m-)^ \z , y -xfirOT2os.V't'ii.h if II V -xm 

tii5, KP-f yl£fti[iii9.S.y-^ii.hJg=^t^j Hi^-f ym 

fil4 . 10nnic7)y- hiffelfiMlT'^-Zr L Tff M L fz Y- 

vmmi&-^j^hmf&^fi7^nmmshyy>'X9mm-^ii 
Xv^l,, ±MV y y 9 b mh'&^umma^-u\z 
(±, f?$io»inc^j#H^BMy 'J yJlA^.'^.or-s>«?^c7.)W^g^^ 

om^x, ')h^^^^Am^mm.muzTm.Lxv^?s,mm. 

XM , J: D ^^J: < iE7L*SISg-4"i:«ll^M±A-r 

ZbffXhh. 

[0013] muts^'t^b \^x\m-tu^^BTJ\^m>^ 
(c{±, wRmz^\^i :^y^'AK-th-n'&r)^mxh 

y yi^x ^mz^^, imit Lxnt fzi±Mmm^fm 

mim\:)±c!}{.c'). tm^iw. ■zixhay^.w^mtz-r 

TCR bLX . Si . Ar . Ne^' h , C (7.) J: 0 ^"TC^i^.) 

y ^ ^^T^ ala y U 3 > ;i (2i£7-,^ I, ^ >: (C J: 0 , -^T^H 
y !J i7yffl4'<7-)ff.«:i?.>{iiE.>i^S (::^F;f0g{c|jt.ilJs:lifg^ 

^^L^-ti-. ^mi^^'bb ix\m-tmM^mm-6:z 

bt^Xt^T^.. 

[ 0 0 1 4 ] ii2(c. si-^ -^y^mv^tzm^k^'tmm 
mm-nm '^^t , mMmmohiz , m^i^ u ^ y 

^jfirtis (112(a)) ... zi'nmx^^t-'f ^yxhbs 

i ^ .71- >^>±AL T , i^lSa^ay 'J 3 >'l9c^.)-gE[;Sfg^^ 

4"C>Mt5^ii'^^rMi-'i. ([12(b)) ... w^^^^-'C^m^ii 

(^M^1]\s]mmii. -f ^yii7.B§c7)XT^/l,'-Y--(:iliiJfJfl 
$ix«. ttz. k^^B^i^ ^ yiiXmc^^J^^^H^- b A 
-^ymjkZk-yXUWmixh. 

1 0 0 1 5 ] 11 1 a^^m\mLmmtmm-hfz>h[z. 
i^y- bmiiis^-f ^ymM!t-7X7 b lx^^'^a 
if yxh h^\Mf y ^ ^im^wmRKJy^xim'sPM^ 
\-zm-thm^x-&.x L X . mitttffiiEio b y \) ^ 
y fTm^mn^^BB y 0 zi ym * f¥- § mojm ^zm -> x 
#bWI:$ ^■^> ... mzm^boimcf^y- hmMmmm25^ 




mm L . z (^mmm5 1 y~ brnms^ >i^?M± 

V - X , u > teixiS2o , 19 inmt ^ <. 

[001 6 1 i:)±n'^Ltiij-mT'i^^:difz:i^mm(mzm'^ 

^^^>=|3>i:>IStmii^.)mT^-iETL?ffS^B#f§5{i:*vilOE-10ti^ 
-f r^yitlzi -.^X^^l tzlEmi. TwiffiMMiiB 

^^)ET iz^m $ ii &mic y - xmimzoTm-zmni'^ 
i-M-^'p'tMimuzisij.^i-i , y-.xti:'dirii20//'/:,f*i^^§ 

4 \zw<tX -Az. y -x/ 1" VA yw&m. ovu±(ciB] 

[ 0 0 1 7 J *^M5^J(CctnH\ fiS^h^>>-X:^i^« 

x-{m.>&oym\ -^^mwrnm-^nh z t -§> § iz 
^mmmxu n mm i s f ^ > ^ (c? v jiti</^^ ffi . p 
MMis f y y-jx^^zm Lxim^mmmmmimM 
msnzmti-^zbizx 0. mmiz^^^whztt^x^ 

< ^mx'$) D , n mm Shy yi^'x^&ii^P SJMi shyy 
i^'x^c^mmimm.^m~mmxmxm\-ti. z t iz 
j:^. mikj:m%xc7.)mi}u'tiiwitzt-/j-^xt^6.. tti^ 
:^.^Bni;)^mim-mi. y--x, yiz^m^^tp'C^ 

1 4> mmw-mm^mm^ h h . tztz i- . mm 
imm^izi. 0 y ~x- v v i ya^xixmio 0 fmv^m 
mz\±^ W^^4"i:^^ti*4ii$ry--x, yayyibh 

fp}^m<^)Mzm^ z t /px^ h muf. m 5 iz^.t 
fz^m{mm(P)X oiz. mM^^^'mmni:v-x.miz 
c^.^Mmx v-x^mM5H&& ixm^'^fziw^. o -9 

J; D mm-th z t //r h ,. 
[ 0 0 1 s ] i^mmnxu h y yi^x^ tmrnmrno 
c^mc^)-ui'zn^^^^^mm.ym^r^tumi:m 
tz-¥., mmmmo}i<7)±mjmzmfx hmm-m-f)^ 

[0019] :^mmmxuMm'^'p't^> iximtu:^ 
^^xmc'mm.t ix. ',mmiztp'\^Aii-yH3LX-mT 
mrm^^fzti^ i^^ani^''j:3ym<r)rwt^mi^^^±x- 

T mfmmw<-m^^''M . zc^^u-m^ms^m^^xm 

m-f^' m$ z mf}'ttzMZimKi:JZ /u-Jf - J ± , 




WMW- 10-12SS6 



mifz-\):m.x (1113(a)) ■>i)ix.w^u-^^m^ji'. 

u =j y(?)mmiz<m^j:maT(zmj^i'r^ 
[oo20]mmm2 

men. :^^m]<^mmm 2 (^)^mfmm<7Mmnm^^^ 

tmXh?^. y/y.X/;^^^>^•|.|fe^lttffiMlO±^^, U>'5r 

RV^'m $ ] 0runi7)Sirj. /j> i> ^ |> ^r- h ife?t|gl7 ^ ft^Mffi 

'3ft?S L 100nm<7>2l'fgBli>- 'J 3 > H'rftt'tC. y-X 
i£mJi20.ai.^ -eil t tf M Ltz y - xmtS15 . K I- A y^. 

%mYmj''iiy-.Wm\^tz yva ymmm:>^^it. 

-yry_ btiiH^JriMMIS h ^ y-j7. 9 Eic L T I i-S) , $ 

^'AziMVy y>'x^c^r./'-x.i&^m 2 OiMc^.>^-^^a>- 

^i , HJiEi^iJ 1 (cie;* I fzi. 0 iz . jlJR6^(c4'e < yfy^ 
aAt-^^^S^fflt . WI§^>+'^ll«ll^^if.$tfO$iifJ 

(i, ^yii}M(7)Ji^^}i'^-x'm'imix^ i^tz. m 

m^xh . h y yi^X 9 srit.ijfe-tl. -^IStPa^' U ^ > Ji9 
lli^m^-jETLM^WSI^lOE-lO^T-SS , fj^o 

(nr(c:S^-^-4i'i:-MJ^ll(.caA$fu V-xJ^t^mm-^o 

{m^ixh'w^hMm'^L . y^j yy.-^£-^xmm- 

Wmzmm ^H-x^£\ ^ . z o>fz^ F V i ymM-ittE=ft 

\^\m 4 (iTj^t- i; ^/ - y -X/ Y V i yimm . ovi^j. 

±(c l^i]± L - yf 7-m.Xc^) [) - :7 m*li^M&M c 
[002 1 ] -^mmi-zMi. mmh y y>'x9aM& 

m^m. i&'^m&.mzxmm ■ i&mi£mmmm 

xwm<^m^-^^mi^mm't:m^ z>-/i'^x^ i. , § i^Az 
^mmmxii n=m\s h y >■ ^ {.co ^ ^-c3iii^N5^-)6^ . p 

mis h y y >x. 9 ten L T {i#2SMi^:)#mM^3t«# 

wmzm. i^zt (z J; *:) . nmizmw:^£'m z h 
a, -rtxh-hifmmui. ^mwmm<7mmm.^zm\%ti: 

< ') , n^Mis I- y y'Jy. fRU'pmms h y y 

>'X 9 (/mmmmw. ^ m~mmxmxnm t^zb iz 
J; 0 . mMxmmc^.)mminx a c: b ■/)^xt^ t , 

[0 0 2 2]#2A£(5I13 



(5) 



wmw- 1 0 - 1 2 S S 6 



Wcmm (r.+) V ~ X jStWi20i7)[^(C ffijgg^l^i^^ 

K-a^It?^(n-)22&Jf A-tS C t IZX 0 . v^' b ^ 

- Mf^ic^l # }i i iiM < ... $ ^> fSi«S^M 

SIS t Ci t :b-X 

A :^ymM^^x ^ y L TP^ ^ >'&aA L , mm. 

e^jH43tt^.^>'T-&ssi -7|-> 'J^a|f:ftsmlo^7«'C■ 
ftA^o^iS^-ji1--s-.•*^+•<:1±AL.T . telt-liMO.t :5 

[ 0 0 2 4] y.±5FLA:^a=-ct#*-3iL/s:4sM£f5iJt::,S'3- 

< ^mkmmzi-i v-^x. f ^ a ymwi-mm'mm:A 

vf^7 1- > ftfc i -c €i LA;iEtL{i . ^A- */Lf:J 
5S;#Ml3c^)ET &iil> mic y - xtet5[li20TglU.; 
iS(t:^S^S•^^^''DMi■l^l i(:iS4>^j^(::aiA *i-u y-^.ffi 

>'itffi*>5.0Vi::JJi(ctfn±L , -i-7;!:^c«I.T••^7J'J-.^'m 

[0 0 2 5] ^mm{mzj:i-di, mm h y vi^y.^cm 

$ h [Z-t--mimX\t n MMIS b -7 > 7. (CO I, ^X 

tiff , pSHish 5 V ^izmix\ mmw<7:>m%m. & 



r^(St- < -^-^hXh •) . n MMIS h y >-JX9RX/ p mm S 

z t izx ') . mmTrnmc^ymtr^nt ^. c t -/)X-^ . 
[0026] mmm4 

-mxi', h . %mm 2 > mmiz . ^./-y.-mmmmm. 

tmmv-ybmim^'^^'mmwxm \,zmm. § rix ^ ^ ^ 
z y ffmmxh t . lEnrmizm-tz^miHi v-x.\it^t 
m2ofj^i\m^iiii>. 

[0027] z(7mm.*i:mm-hf.Mz., y- vrnm^i: 

i:^yWM±.-7X9h LTP'-f i-y^aAL . 

m\±mm±mmo<^mm^zm-th j; 0 (c^fr-^ts.^^ 
5 , z (^Amxy- h mmmmmz^^mm. t , y- vm 
m.mm]m25b y- i-mtiissr-^ -a >ii7Jiih-^x7 1 l 

-t^> J: ^WcaALT , IMIH4S1gi::^¥SiPHX 'J n>'fr® 

■mm)f^i&i'oy\)^ym^m-^m()m ag'>-r#B«H^ 
ft^-t^-s . ^1 §if § y~ hmmmmmz^y y- vmmi^ 

^^:^ynjM±-^X9t LTAs-^.^>'&i47a - Mm 
s^(7r/~x, FK>lfc8ij®20. l9'JffiM^§. 

[ 0 0 2 s ] zc^Miiim\:itzmimmm:ii'^^'\:^t i 
X mm-t h , Wig 6^4'^i:^P.tis t^-c ^^/upMBiosg^tii 
y~ hmmmmc^mmi'Zk mm-tt z t t/xt t , 
z<^m%m, msfmm-'^^'^^izmL . mm-r?^ti^ 
{z , looiimOTt-fc h z y. i)'^m t L- ^ ^» 

[002 9 ] \:i±^.Lt.i-yimx-'i%^ALfz-^%%m^zm'y 
< ^|i2Sf*;;ss('-fc >-c . 1= h A ymmmmfmm:-^ 

y > N° ymz j: r. T ^ife L jEiL*i , ^ -n- ^^^l 
figMJsjjBi?) (tTic^ft § it h mz y - xto-;tScg20TtlI(c 
ia(t7t??$S ^"fi^^ll^lKiil^^j^j^icaA^ii , y-Xfit; 
S5[lg20-//' ffil^^ § ix h %yr t i^L. /yt t£ 

'^fi- jft&ai(;r^#'r-^i^-iv, ,lc^,)^^i6y-X-K^ 
-Y >'®f^m}t€ff#ttti04 C^-rJ: 0 (c . y-.x/ K 

mimi:m^ztffx^ti. 
[0030] t^mtmizjiitai. mm.h y yyx^cm 
"T-^mm^m. im±^4a.mzx^^wM ■ i&'ms.mm^ 
wm^^m^-j-ymmzmmmmm^mmi , m^mi'^ 
■/j^TkMxmmmm^ > ww^^s^fi-s c: t -fix-^tz , 
$ i'> i-z^mmmxii n mm s 1- 5 >- i^x 9 iz -tj v >t 3*^-^ 
^i/j^ . pMm \svy y > X 9 izm L -c li^m^c^mmm i 
^)mmmzmx h z h n j; 0 . mmzm^J^nh z t 
tfixt^h. ^^M>if^mimu. ^mimmmmLiz 

?M%tx\mnX% 9 - nSMlS h y yi^'X^^MfpmiS 

h y yi^x yc^mm^im^^m-mMJMxmmrt' 



#IIf1¥ 1 0 - 1 2 S S 6 



[003 1 ] 

* ^. , $ n MMl S f 5 > >' X y .aL"^' p SMI S b y > >• 
[121[iJi7)pi3-^^-§|j0j;j] 

[1211] im%oymm\\(r)^M\t^mp%mmx:h 

[1214 ] 2^,?fe0fl(.:J:l,^ti2S(*^ffii^m}1i!fl:JEmia-r-.tj 



[[216 ] -4^fii0fl^'Mf?iJ2£')^^2SNs^iIi7)(iirSiaT\?) 

[IIS ] ^^?%m<^)mmm4<p:)^MW^mw:mmmx'h 
[119 1 m^.m-mi^mmc^mmmThh,.. 

[lai 0] I39(::T<L:tM*£7j4^«f|c^E^')mi^tmJB^ 

[01 1 ] 1i^*^'«f4c^iim'^Mia-C-.l;>S. 
[121 1 2 ] €*i7:)if£ii(4cgMc^JirilIllt-S>S .. 

7 ■ ■ • ^ Tt- >'aAPfiih-?-X ^' , S ■ • ■m^B'm.^ 'J 3 > iS, 9 

45 '11411^ . 1 3 4 A BfiicfBliSj , 1 4 • • ■ F U "f yM 

i5--v-xmts- i7--y-MeiiM, is-y 
-hmm, i9-]<u-i yi&WLJS. 

ayjs. 2 5-y-hmmmmm, 3o--immm, 3 



[132] 




[113] 

[114] [HID] 




BNSDOCID: <JP_4100128e6A J 



